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???? 
   ??????????????: 
I. ???????????????
???1) Catecholase-like ?????
?????[Cu(µ-C5H3NCHO)(NCS)]2 
(1), [Cu(µ-C5H3CH3NCH2O) 
(CH3CO2)]2⋅2H2O (2), 
[Cu(µ-(C5H4NCH2CH2O)(NCO))2 (3), 
[Cu(µ-(CH3)NC(CH3)CH2O)(NCS)]2 (4), 
[Cu(µ-(CH3)NCH2CH-(CH3)O)  
(NCS)]2 (5), and [Cu(µ-(CH3)NC- 
(CH3)CH2O(Cl))2 (6) ?????  
????????????????
???????2) Catechol dioxygenase 
Fe(III) ?????????????
??????? Qiunone??? Fe(III) 
???????????3) Galactose 
oxidase : ? Salen????????
????????????????
?????????????? 
II. ??????????????
???1) ??????R-NO·???
????????????????
? nitronyl nitroxide?????? N(C 
N)2???? Cu(II), Ag(I), Pt(II) ?
Mn(II) ?????????????
??????? 
2) ???????????????
??????????????? N3- , 
N(CN)2-?????? pyridyl???
?????: Cu(II), Mn(II), Co(II), 
Ni(II) ??????????????
????????????????
?????????????  
 
???: ?????????????
????????????????
? 
 
Abstract 
I. The nolecular design of biochemical 
model complexes : 1)Catecholase-like i ) 
Six oxy-bridged dinuclear copper(II) 
complexes with catecholase- like sites, 
[Cu(µ-C5H3NCHO)(NCS)]2 (1), 
[Cu(µ-C5H3CH3NCH2O) 
(CH3CO2)]2⋅2H2O (2), 
[Cu(µ-(C5H4NCH2CH2O)(NCO))2 (3), 
[Cu(µ-(CH3)NC(CH3)CH2O)(NCS)]2 (4), 
[Cu(µ-(CH3)NCH2CH-(CH3)O)  
(NCS)]2 (5), and [Cu(µ-(CH3)NC- 
(CH3)CH2O(Cl))2 (6) have been 
prepared and characterized. The single 
crystal X-ray analysis show that the 
 2
structures of complexes 1-6 are dimeric 
with two adjacent copper(II) atoms 
bridged by pairs of µ-oxy atoms from 
the alkoxyl group of the ligands. 
Magnetic measurements in the 
temperature range 2-300 K for 
complexes 1-6 indicate significant 
antiferromagnetic coupling between the 
copper(II) atoms. The kinetic studies on 
catecholase activity of complexes for the 
oxidation of 3,5-di-tert-butylcatechol by 
O2 was studied and it found that the 
complexes with the bond distance of 
Cu(II)-Cu(II) located 2.978-2.993 Å 
show higher catecholase activity.The 
reaction rate constant obtained by 
Michaelis-Meten Model shown 
complexes 1( kcat/h = 41.04) and 5( kcat = 
47.5) higher than that of complexes 
2,3,4,and 6 ( kcat = 15~ 37).      
2) Catechol dioxygenase Fe(III) : One 
quinone chelated Fe(III) complex of 
model intermediate catechol 
dioxygenase has been isolated and its 
X-ray crystal structure and Uv-visible 
spectrum were determined.  
3) Galactose oxidase  
Three optical active  
 
 
the temperature range 2-300 K for 
cadmium cluster with prism form 
structure, and exhibits a weak 
ferromagnetic interactions between four 
NIToPy radicals. 2) Temperature 
dependence of magnetic data of 
[Cu(Cl2CHCO2)2(NITmPy)2] exhibits a 
ferromagnetic interaction between Cu(II) 
and NITmPy radicals, while 
[Cu2(ClCH2CO2)4(NITpPy)2](H2O)2,  
[Cu(Cl3CCO2)2(NITpPy)2]H2O, and 
[Cu(Cl2CHCO2)2(NITpPy)2] exhibit an 
antiferromagnetic exchange interactions 
between Cu(II) and NITpPy radicals.   
2). Two series complexes of Fe(III) and 
Mn(III) with substituted Salen’s 
derivatives have been prepared and their 
crystal structures, magnetic properties 
and catalytic activities of catalase-like or 
epoxidation of olefins are studied. The 
results revealed the followings: 1) two 
sites Fe(III) atoms in 
[Fe(5-Br-Salpa)Cl]2, 
[Fe(3-OCH3-Salpa)Cl]2, and 
[Fe(4-NEt2-Salpa)Cl]2 provided to  
catalyst the H2O2 ? H2O + O2 reaction, 
and the reaction rate is dependent on 
[H2O2]2. 2) 13 new complexes of Fe(III) 
and Mn(III)-salen’s exhibited a high 
catalytic activities of?-methyl styrene 
and cis-stilbene epoxidation.  
 
Keywords : Free radical ligands, metal 
complexes, crystal structures, magnetic 
properties, catalase-like, epoxidation. 
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????????????????
??????: I. ????????
????????????,???
????: (1) NITmPy ??????
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? Cd(II)?(2) NIToPy, NITmPy, 
NITpPy???? Cu(II)??????
??????.??NITPy ????
?? NO.?(????π*-??)???
????????????????
???????,????????
??,?????????????
?[1].??????????????
???. [Cu (RCO2)2 (NITPy)2]??,
??? Cu2(RCO2)4[2],??????
?????,???apical???
NITPy???????,??????
????,?RCO2? R??????
???????. 
   II. ?????????????
???: (1) ??? Fe(III)-Salpa’s?
?????H2O2???O2 ?H2O ?
catalase??. Fe?????????
???????[3].???????
Fe??????? Salpa?????, 
? catalase?????????.  
(2) ???M(III)(salen’s)Cl ( M = Fe, 
Mn, ) ?? cis-stilbene ??-methyl 
styrene??????(epoxidation). ?
????, ??Cytochrome-P450??
??????????????[3],?
????? olefins? epoxdation??
?? epoxidation?????[4].???
?????? Schiff-base ? salen ?
????????,??? cis? trans-
??????????. 
 
????? 
 
I. (1) CdCl2 ? NIToPy ( = 2(2 
pyridyl)-4,4,5,5-tetramethyl-4,5-dihydro
-1 H-imidazol-1-oxy 3-N-oxide) 
? MeOH/CH2Cl2????????,
????,?????? X-ray???
?,????Cl-??????Cd(II)?
??,[Cd4Cl8(NIToPy)4],?? Cd 
chelated(N,O??)??NIToPy.???
???(?m)??,???? NIToPy ?
???????( ?? S = 1/2) ??
???, J1 = 1.02 cm-1,??????, 
J2 = -0.21 cm-1,????,????? 
?????? 77 K ??????
MeOH/CH2Cl2???? EPR????
S =1, 2S+1 =3?MS = 0,?1?????, 
D = 0.013 cm-1, E = 4 X 10-4 cm-1 ? 14N
??????,aN = 7.8X 
10-4 cm-1. 
(2) ????????? NITpPy, 
NITmPy ? [Cu(RCCO2)2]2(H2O)2, 
(R = ClCH2-, Cl2CH-, Cl3),?????
???,?????????????
???????,[Cu(Cl2CHCO2)2 
(NITmPy)2(H2O)] (1), [Cu(Cl2CHCO2)2 
(NITpPy)2]22H2O (2), [Cu(Cl3CCO2)2 
(NITpPy)2(H2O)] (3), [Cu2(ClCH2CO2) 
(NITpPy)2(H2O)2 (4). 1-3 ??? Cu?
??,????RCO2- ??????O
??? Cu??,???? NITpPy?
Py?? N?????? 4 ???
Cl2CHCO2 ???? O??????
? Cu????????m??,? 
? 1Cu? NITmPy????????
??, J = 11.8 cm-1, ? 2, 3, 4 ???
???????,? J???? –11.32, 
-13,? –169.3 cm-1???,?? 1??
????????,????????
?(spin polarization)??: Cu(dx2-y2)?
??N(2p)?C(1)?C(2)?C(3)? 
(?*)NO???? 
 
II. (1). ??? R-salicyaldehde ( R = 
 4
5-Br, 3-OCH3 , 4-N(Et)2-) ? 
3-amino-1-propanol (1:1)?MeOH ?
?????? Shiff-bases , R-Salpa?
??,????? FeCl3?MeOH??
???,??????? Fe???: 
[Fe(5-Br-Salpa)Cl]2 (1), 
[Fe(3-OCH3-Salpa)Cl]2 (2),?
[Fe(4-NEt2-Salpa)Cl]2 (3). ?? X-ray
??????,?? 1-3??Salpa??
???? O ?????? Fe???,
?? Fe?? N2O2??? Cl????
????,???? Fe-Cl????
???? 1-3 ?Fe-O-Fe??? Fe⋅⋅⋅Fe 
??????,????????,?
??????????????, J?
??? –17.5, -12.4,? –19.0 cm-1? 
1-3????MeOH? H2O2? H2O 
? O2 ? Catalase-like ??????,
?? rate = k[H2O2]2[complex]??,?
???? k?? 1,2,3??? 0.546, 
0.537,? 0.862 dm6mol-2S-1???,??
??? H2O2?????,??,???
?? 1-3???,?? Fe??????
??,???? H2O2???? 
(2). ????Mn(III)-???
Fe-Salen’s?(?????? L1-8)? 13
??????,[MnL1(H2O)2]Cl (1), 
[MnL2Cl] (2), [MnL3Cl] 
(3),[MnL4Cl(H2O)] (4), [MnL5Cl] (5), 
[MnL6Cl]H2O (6),[MnL7Cl] (7) 
[MnL8Cl] (8), [FeL1Cl(H2O)] (9), 
[FeL2Cl] (10), [FeL3Cl](11), [FeL4Cl] 
(12),?[FeL5Cl] (13)????? 1, 4, 6, 
9? X-ray????????????
????????? 6??,????
???????? 1-13?????,
?????????????, Mn(III)
?Ms = 0,?1,?2, Fe(III) ?Ms = ?1/2,?
3/2,?5/2 ??????(zero-field 
splitting), D,???????????
?? 1-8? D?? 1.90-13.03  
cm-1 , 9-13? 1.91-1.94 cm-1??? 
  ?????,?MeOH???,1-13 
? i) cis-stilbenne? NaOCl ???? 
? 23?75% conversion,???? 77?
100% ? trans epoxide, ? ii) ?
-methyl styrene ? NaOCl?????
???????,??Mn?????
??????,?? 70?80%? 
 
????: ???????????
??????????????? Cd 
? NITPy????????????
???,????????????, 
?????,???????????
??????????,??? heme 
??? Fe-Salpa?????? catalase
??,???????[H2O2]2 
???,?? two-sites Fe? catalase  
??,??????????? 
 
???? 
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